Abstract. The aim of this research is to investigate the ability of lactic acid bacteria (LAB) isolated from Chinese dried sausage to convert metmyoglobin into bright red myoglobin derivatives in Mann-Rogosa-Sharp model systems. Of 70 LAB tested, one strain had a typical pink colour (judged by visual inspection) than the control samples and was identified as Weissella cibaria by serial biochemical tests and 16S rRNA analysis. This study provides a potential method for nitrite substitution by preserving or improving the color of meat products.
Introduction
The color of meat and meat products is key factor affecting purchasing decisions of consumers. Meat color largely depends on the chemical state of myoglobin, a heme-containing protein [1] . Fe (II) myoglobin (nitrosylmyoglobin), an important red myoglobin derivative in cured meat products, results from the interaction between myoglobin and nitric oxide generated from nitrite [2] . Nitrite is critical curing agent because it not only can format a characteristic pink color but also contribute to the cured-meat flavor and inhibit unwanted bacteria [3] . However, nitrite addition can also result in the formation of carcinogenic, teratogenic and mutagenic N-nitrosamines in cured products or in the stomach [3] . Moreover, on the October 26, 2015, The World Health Organization branches -IARC announced the investigation reported that processed meat products and red meat carcinogenicity, the processed meat products was assigned to a category 1 carcinogen (carcinogenic), and currently recognized as asbestos, arsenic and tobacco column. Red meat is a category 2A carcinogen, which was identical with chloramphenicol, formaldehyde, PCBs and so on. Therefore, it is imperative to find a nitrite alternative for meat products. The effect of some microorganisms on meat color and the ability of convert metmyoglobin to red myoglobin derivative were observed in recently [4] . To date, however no research has to screen lactic acid bacteria (LAB) that have the ability of nitrite development coloring [5] . Therefore the objective of this study is to isolate and characterize a lactic acid bacteria with the ability of convert metmyoglobin into bright red myoglobin derivatives.
Materials and Methods

Materials
Sample: Chinese traditional fermented meat products (Sichuan sausage) Reagents: Myoglobin lyophilised powder was obtained from Sigma -Aldrich Chemical Co. (St. Louis, MO, USA). The peptone, beef extract and yeast extract and all other chemicals and solvents were of analytical grade.
Isolation and Screening of Lactic Acid Bacteria (LAB) Strains
25 g fermented meat was added into 225 mL saline and then was homogenized by homogenizer. Serial dilution was done; 0.1 mL of dilution was spread on MRS + CaCO 3 agar plates and then were incubated for 48 h at 37℃ under anaerobic condition [6, 7] .
Selected appropriate dilution, single colonies were picked crossed isolated and purified based on colony color, size, luster and degree of transparency. Subsequently, 70 single colonies LAB strains (Gram-positive, catalase-negative bacteria) were saved by 20% glycerol at -20℃.
Secondary Screening of LAB Strains
Secondary screening of LAB strains were conducted based on the demonstrated differences of acid production ability, amino acid decarboxylase production activity, L-arg ammonia production ability and antibacterial activity against common food-borne pathogens such as E.coli and S. aureus [2] .
MbFe
III Conversion in MRS Model Systems
The capacity of the saved lactic acid bacteria to convert MbFe III into bright red myoglobin derivatives was assessed as described by Arihara et al. (1993) , with a few modifications [7] . A 20 mg/mL horse heart myoglobin solution in 50 mM sodium phosphate buffer (pH 6.5) was heated at 50℃ for 30 min to remove any residual enzymes having metmyoglobin reducing activity. The denatured proteins were removed by centrifugation (10,000 × g, 5 min, 4℃) and then the resulting supernatant was sterilized by filtration (0.45 μm pore size; Pall, USA). Metmyoglobin solution was added to tempered (50℃) MRS media to give a final conversation of approximately 2.0 mg/mL. After solidification, agar plates were inoculated. Plates were incubated for 1-2 days at 37℃ under aerobic conditions. Meanwhile, overnight cultures were inoculated MRS broth containing metmygolobin.
Identification of LAB
Analytical Profile Index (API) identification system, including physical, biochemical, and molecular biological characteristics tests, was used for the preliminary identification of the isolated LAB. 16S rDNA sequence analysis was also conducted for LAB strain identification.
Lactic acid bacteria physiological and biochemical tests: lactic acid bacteria tube sets biochemical identification kit. 16S rDNA sequence analysis was conducted. Total chromosomal DNA was purified from the LAB strains' cells growing in proper conditions according to the method used in previous reports, and then used as a template for polymerase chain reaction (PCR) amplification. PCR amplification program comprised 30 cycles, with denaturation at 94℃ for 45s, primer annealing at 65℃ for 30s and extension at 72℃ for 1.5 min. The amplified fragment was sent to Invitrogen Biotechnology (Shanghai) Co., Ltd. for sequencing.
Results and Discussion
Isolation and Screening of Lactic Acid Bacterial (LAB) Strains
70 bacteria strains were, initially identified as lactobacillus based on gram staining, touch the enzyme reaction isolated from the Sichuan sausage.
Secondary Screening of LAB Strains
Strain L2 has strong production acid ability, 24 h after can reach 4.40, did not produce mucus, can withstand 6% NaCI and 150mg / kgNaN0 2 . Fermentation arginine did not produce ammonia, did not produce tyramine, histamine, corpse ammonia. Strain has excellent fermentation characteristics, in line with the screening criteria meat leaven (Tab. 1, Fig. 1 ). 
Capacity of MbFe III Conversion Ability in MRS Broth Model Systems
A pinkish colour developed in MbFe III -MRS medium and broths (Fig. 2) . 
Identification of LAB
Lactic acid bacteria physiological and biochemical tests and 16S rDNA analysis results were shown that L2 strain is Weissella cibaria, and the similarities were more than 99% (Table 2 and Fig. 3 ). 
Conclusion
The results of this study demonstrated that some lactic acid bacteria could convert metmyoglobin into bright red myoglobin derivatives in model systems. Thus, it may be developed as a potential method for nitrite substitution in meat products. Further investigation is in progress to characterize the mechanisms of lactic acid bacteria conversion of metmyoglobin to bright red bright red myoglobin derivatives, and to isolate and characterize the corresponding protein(s) and /or gene(s).
